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Upon reaching the temperature TI, small masses of alpha solid solu-
tion will ha^ye formed at those crystallization centers. In these minute
masses the' carbon concentration will have an average value E%, a value
lying betw'eer^sff-and Ei. Its composition will vary from the center to
the periphea;>'From a value corresponding to a point E* (situated to the.
right of JE^timt very near to it) to the value E\. At the same time, the
carbon concentration in the neighboring regions around each nucleus
increases till it reaches the value FI, corresponding to equilibrium be-
tween austenite and the alpha crystals at temperature TJ. I have
already discussed the reasons and the mechanism of this action in
Part I.

50. If, now, we endeavor to determine the quantity of alpha mixed
crystals which have separated from the gamma solid solution at tempera-
ture TI, we will see that it depends directly upon the diffusion velocity of
carbon in austenite at that temperature.

It has been postulated that diffusion is slow, a supposition which
corresponds precisely to reality in the case now under study. Hence
homogeneity of carbon concentration throughout the mass of austenite
is impossible of attainment in the intervals of time used in any possible
cooling, however slow. It is clear then, that at the end of the minute
time interval t, the residual austenite will be composed of two distinct
parts; as follows.

(a) First, a heterogeneous region immediately surrounding the germs
of alpha iron first to appear. In these regions the carbon concentration
will vary from a maximum value FI for the shell in immediate contact
with the alpha solid solution, to a minimum value F corresponding to the
external surfaces of the region which has been disturbed by diffusion. It
is clear that the distance of that surface from the alpha crystals, and
therefore, the radius of the volume in which the carbon concentration is
higher than F will be^ greater, the higher the velocity of carbon
diffusion, other things being equal. In other words, given a certain
velocity of diffusion, the- volume of the heterogeneous portion will be the
greater the longer the time t during which the temperature T falls to the
temperature TI.

(6) A second part, formed by all the remaining mass of the gamma
mixed crystals interposed between the regions defined in (a). In this
portion in which the effects of the carbon accumulation in the central
zones have not been felt, the carbon concentration still has its original
value F.

Even though that part of the austenite lying in contact with the
alpha crystals has a carbon content FI precisely equal to the value in
equilibrium between mixed crystals of the two series at temperature TI,
the entire mass of untransformed gamma phase has an average value F2,
smaller than FI, but greater than F'.